OCT 11 2002 10:50 FR FINhifeGAN HENDERSON 617 452 1666 1^^622308702008 1 >*<0 1 P. 08 



4 • • 



1 

SEQUENCE LISTING 

<110> CO, MAN SUNG 

VA3QUEZ, MAXIMILIANO 
CAKRENO. BEATRIZ 
CfiLNIKERi AB6IS CHERYL 
COLLINS, NARY 
GOLDMAN, SAMUEL 
GRAY, GARY S. 
KNIOHT, ANDREA 
0*HARA, DENI5E 
HUP, BONITA 
VELDMAN, GERRTRUIDA M. 

<120> HUMANIZED IMMUNOGLOBULIN REACTIVE WITH B7-2 AND METHODS 
OP TREATMENT THEREWITH 



<130> 06702.0081-00000 

\ <140> 09/249,011 

<141> 1999-02-12 

<160> 24 

<170> PatentIn Ver* 2.1 

<210> 1 

<211> 405 

<212> DMA 

<213> Murine sp. 

<220> 

<221> CDS 

<222> (1} . , (405) 

<222^ Anti-B7-2 heavy Chain 



<400> 1 

atg ggt tgg aac tgt ate ate ttc Ctt ctg gtt aca aca get aca ggt 48 

Met Gly Trp Agh Cys lie lie Phe Phe Leu Val Thr Thr Ala Thr Gly 

15 10 15 

gtg cac tee eag gtc cag ctg cag cag tct ggg ccc gag ctg gtg agg 9€ 
Val His Ser Gin Val Gin Leu Gin Gin Ser Gly Pro Olu Leu Val Arg 

20 25 30 

cct ggg gaa tea gtg aag att tec tgc aag ggt tec gge tac aca ttc 144 
Pro Gly Glu Ser Val Lye He Ser Cys Lyg Gly Ser Gly Tyr Thr Plie 
35 40 45 

act gat tat get ata cag tgg gtg aag cag agt cat gca aag agt eta 192 
Thr Asp Tyr Ala He Gin Trp val Lye Gin Ser Hie Ala Lye Ser Leu 
50 S5 60 

9^9 tgg att gga gtt att aat att tac tat gat aat aca aac tac aac 240 
Glu Trp He Gly Val He Asn He Tyr Tyr Asp Aan Thr Aen Tyr Asn 
65 70 75 80 
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cag aag ttt aag ggc aag gcc aca atg act gta gac aaa tec tec age 2BS 
Gin Lye Phe Lys Gly Lys Ma TUr Met Ttir Val Asp I>ya Ser Ser Ser 
B5 90 95 

aca gee tat atg gaa ctt gcc aga ttg aca tct gag gat tct gcc ate 336 
Thr Ala Tyr Met Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He 
100 105 110 

tat tac tgt gca aga gcg gee tgg tat atg gae tac tgg ggt caa gga 384 
Tyr Tyr Cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly Gin Gly 
lis 120 125 

acc tea gtc acc gtc tec tea 405 
Thr Ser Val Thr Val Ser Ser 
130 135 



<210> 2 
<211> 135 
<212> PRT 
<213> Murine sp. 

<220> 

<223> Anti-B7-2 heavy chain 
<400> 2 

Met Gly Trp Aan Cys He He Phe Phe Leu Val Thr Thi" Ala Thr Gly 
15 10 15 

val His ser Gin val Gin Leu Gin Gin Ser Gly Fro Glu Leu val Arg 
20 25 30 

Pro Gly Glu Ser Val Lys He Ser Cys Lya Gly Ser Gly Tyr Thr Phe 
35 40 45 

Thr Asp Tyr Ala He Gin Trp val Lys Gin Ser His Ala Lys Ser Leu 
50 55 60 

Glu Trp He Gly Val He Asn He Tyr Tyr Asp Asn Thr A3n Tyr Asn 
65 70 75 60 

Gin Lys Phe Lys Gly Lya Ala Thr Met Thr Val Asp Lya Ser Ser Ser 
85 90 55 

Thr Ala Tyr Mat Glu Leu Ala Arg Leu Thr Ser Glu Asp Ser Ala He 
100 105 110 

Tyr Tyr cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly Gin Gly 
lis 120 125 

Thr Ser Val Thr Val Ser Ser 
130 135 



<210> 3 
<211> 396 
<212> DMA 
<213> Murine sp. 
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<22Q> 

<221> CDS 

<222> (1) . . (396} 

<223> Anti-B7-2 light chain 

<400» 3 

atg gab tea cag gcc cag gtL ctt ata ttg ctg ctg eta tgg gta tct 46 

M«t Asp Ser Gin Ala Gin Val Leu lie Leu Leu Leu Leu Trp Val Ser 
15 10 15 

ggt acc cgc ggg gac att gtg cbg tea cag tct cca tec tec ctg get 96 
Gly Thr Cys Gly Aap lie Val Leu Ser Gin Ser Pro Ser Ser Leu Ala 
20 25 30 

gtg tea gca gga gag aag gtc act atg age tgc aaa tec agt cag agt 144 
Val Ser Ala Gly Glu LyG Val Thr Met ser eye Lys Ser Ser Gin Ser 
35 40 45 

ctg etc aac agt aga acc cga gag aac tae ttg get tgg tac cag cag 19? 
Leu Leu Aen Ser Arg Thr Arg Glu Asn Tyr Leu Ala Trp Tyr Gin Gin 
50 55 60 

aaa cca ggg cag tct cct aaa ctg ctg ate tac tgg gca tec act agg ?4 0 
Lys Pro Gly Gin Ser Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg 
65 70 7S eo 

gaa tet ggg gtc cct gat cgc ttc aca ggc agt gga tct ggg aca gat 2B8 
Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Aap 
85 90 95 

ttc act etc acc ate age agt gtg cag get gaa gac ctg gca gtt tat 336 
Phe Thr Leu Thr He Ser Ser Val Gin Ala Glu Asp Leu Ala Val Tyr 
100 105 110 

tac tgc acg caa tet tat aat ctt tac acg ttc gga ggg ggg acc aag 3B4 
Tyr CyG Thr Gin Ser Tyr Asn Leu Tyr Thr Phe Gly Gly Gly Thr Lys 
lis 120 125 

ctg gaa ata aaa 336 
Leu Glu lie Lye 
130 



<210> 4 
<211> 132 
<^X2> PRT 
<213^ Murine ap. 

<220> 

<223> Anti-B7-2 light chain 
<400> 4 

Met Asp ser Gin Ala Gin Val Leu He Leu Leu Leu Leu Trp Val Ser 
15 10 15 

Gly Thr cys Gly Asp He Val Leu ser Gin Ser Pro Ser ser Leu Ala 
20 25 30 
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Val Ser Ala Gly Glu Lye VaX Thr Met Ser Cye Lys Ser Ser Qln Ser 
35 40 45 

• Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu Ala Trp Tyr Gin Gin 
50 55 

Lyo Pro Gly Gin Ser Pro Lye Leu Leu lie Tyr Trp Ala Ser Thr Arg 
65 70 75 80 

Glu Ser Gly Val Pro Asp Arg Phe Thr Gly Ser Gly Ser Gly Thr Asp 
85 90 95 

Phe Thr Leu Thr lie Ser Ser Val Gin Ala Glu Aep Leu Ala Val Tyr 
100 105 110 

Tyr Cys Thr GXn Ser Tyr Aan Leu Tyr Thr Phe Gly Gly Gly Thr Lye 
115 120 125 

Leu Glu lie Lya 
130 



<210> 5 
<211> 405 
<212> DMA 

<213> Artificial Sequence 
c220> 

<223> Description o£ Artificial Sequence: Humanised 
murine anti-human B7-2 heavy chain 

<220> 

<221> CDS 

<222> (1) . . (405) 

<400> 5 

atg ggb tg^ aac tgt ate ate ttc ttt ctg gbt acc aca get aca ggt 48 

Met Gly Trp Aan Cys lie Xle Phe Phe Leu Val Thr Thr Ala Thr Gly 
15 10 15 

gtg cac tec cag gtc eag ctg gtg cag tct ggg get gag gtg aag aag 96 
val His Ser Gin Val Gin Leu Val Gin ser Gly Ala Glu val Lys Lys 
20 25 30 

cct ggg age tea gbg aag gtg tee tgc aaa get tec ggc tac aca ttc 144 
Pro Gly Ser Ser Val Lya Val ser Cys Lye Ala Ser Gly Tyr Thr Phe 
35 40 45 

act gat cat get ata cag tgg gtg aga eag get cct gga cag ggc etc 192 
Thr Asp Tyr Ala lie Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
50 55 60 

gag tgg att gga gtt att aat att tac tat gat aat aca aac tac aac 240 
Glu Trp lie Gly val He Asn He Tyr Tyr Asp Aan Thr Aan Tyr Asn 
65 70 75 SO 
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cag aag ttt aag ggc aag gcc aca atg act gta gac aag teg acg age 28a 
Gin Lya Phe Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Thr Ser 
8B 90 95 

aca gcc tat atg gaa ctt agt tct ttg aga tct gag gat acg gcc gtt 336 
Thr Ala Tyr Mat Glu Leu Ser Ser Leu Arg Ser Glu Aap Thr Ala Val 
100 105 110 

tat tac tgt gca aga gcg gcc tgg tat atg gac tac tgg ggt caa ggt 364 
Tyr Tyr Cy© Ala Arg Ala Ala Trp Tyr Met Aep Tyr Trp Gly Gin Gly 
115 120 125 

acG ctt gtc acc gtc tec tea 405 
Thr I^u Val Thr val Ser Ser 
130 135 



<210:' 6 
<211> 135 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Se<iuence: Humanized 
murine anti-human B7-2 heavy chain 

<400> G 

Met Gly Trp Aan Cys He He Phe Phe Leu Val Thr Thr Ala Thr Gly 
15 10 15 

Val His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lye 
20 25 30 

Pro Gly ser fier Val Lys Val Ser Cys Lya Ala Ser Gly Tyr Thr Phe 
35 40 45 

Thr Aep Tyr Ala He Gin Trp Val Arg Gin Ala Pro Gly Qln Gly Leu 
50 S5 €0 

Glu Trp He Gly Val He Agn He Tyr Tyr Asp Aan Thr Aen Tyr Asn 
65 70 75 80 

Gin Lya Phe Lys Gly Lys Ala Thr Met Thr Val Asp Lys Ser Thr Ser 
es 90 95 

Thr Ala Tyr Met Glu Leu fier ser Leu Arg Ser Glu Asp Thr Ala Val 
100 105 no 

Tyr Tyr Cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly Gin Gly 
115 120 125 

Thr Leu Val Thr Val ser Ser 
130 135 



<210> 7 
<2l^> 396 
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<212> DNA. 

<213> Artificial Sequence 

«223> Descripcion of Artificial Sequence.- Humanieed 
murine anti-human B7-2 light chain 

<220> 

<221> CDS 

<222> (1) . . (396) 

<400> 7 

atg gat tea cag gcc cag gtc ctt ata ttg ctg ctg eta tgg gta tct 48 
Met Aap Ser Gin Ala Gin Val Leu lie Leu Leu Leu Leu Trp Val Ser 
15 10 15 

ggc acc tgt ggg gac att gtg ctg aca cag tct cca gat tec ctg get $$ 
Gly Tbr Cye Gly Aep He Val Leu Thr Gin Ser Pro Asp ser Leu Ala 
20 25 30 

gta age tta gga gag agg gcc act att age tgc aaa tec agt cag agt 144 
Val Ser Leu Gly Glu Arg Ala Thr He Ser Cye Lya Ser Ser Gin Ser 
35 40 45 

ctg etc aac agt aga acc cga gag aac tac ttg get tgg tac cag cag 192 
Leu Leu A«n Ser Arg Thr Arg Glu Asn Tyr Leu Ala Tzp Tyr Gin Gin 
50 SS so 

aaa cca ggg cag cet cct aaa ctg ctg ate tac tgg gca tec act agg 240 
Lye pro Gly Gin Pro Pro Lye Leu Leu He Tyr Trp Ala Ser Thr Arg 
«S 70 75 eo 

gaa tct ggg gtc cet gat cgc ttc agt ggc agt gga tct ggg aca gat 288 
Glu Ser Gly Val Pro Aap Arg Phe Ser Gly Ser Gly Ser Qly Thr Aep 
65 90 55 

ttc act etc acc ate age agt ctg cag get gaa gac gtg gca gtt tat 33 6 
Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr 
100 105 110 

^ ^""^ ^^"^ 9Sfa cag ggg acc aag 364 

Tyr Cye Thr Gin Ser Tyr Asn Leu Tyr Thr Phe Gly Gin Gly Thr Lya 

120 125 



gtg gaa ata aaa 
Val Glu He Lys 
130 



<210> 8 
<2XX> 132 
<212> PRT 

<213> Artificial Sequence 



396 



<223> Description of Artificial Sequence i Humanized 
murine an ti -human B7-2 light chain 
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«400> $ 

Met Asp ser Gin Ala Gin val Leu lie Leu Leu Leu Leu Tzp Val Ser 
15 10 IS 

Gly Thr Cys Gly Tvsp lie Val Leu Thr Gin Ser Pro Asp 9er Leu Ala 
20 25 30 

Val Ser Leu Gly Glu Arg Ala Thr lie Ser Cys Lys Ser Ser Gin Ser 
35 40 45 

Leu Leu Aan Ser Arg Thr Arg Glu Asn Tyr Leu Ala Trp Tyr Gin Gin 

50 55 60 . 

Lye Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Trp Ala Ser Thr Arg 
65 70 75 60 

Glu Ser Gly Val Pro Aep Arg Phe Ser Gly Ser Gly Ser Gly Thr Asp 
65 90 95 

Phe Thr Leu Thr lie Ser Ser Leu Gin Ala Glu Asp Val Ala Val Tyr 
100 105 110 

Tyr Cya Thr Gin Ser Tyr Asn Leu Tyr Thr Phe Gly Gin Gly Thr Lya 
115 120 125 

Val Glu He Lys 
130 



<2XQ> 9 
<211> 15 
<2X2> DI4A 

<213> Artificial sequence 
<220> 

<223> Description of Artificial Sequence: CPRl of 
humanized murine anti-human B7^2 heavy chain 

<220> 
<221> CDS 
<222> (1) , . (15) 

<400> 9 

gat tat get ata cag X5 
Aep Tyr Ala He Gin 

1 5 



<:210> 10 
<211> 5 
«2123i PRT 

<213> Artificial Sequence 
<220> 

<223> Deacription of Artificial Sequence: CDRl of humanized 
murine anti- human B7-2 heavy chain 
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<400» XO 

Asp Tyr A3.» lie Gin 
1 5 



<210> 11 
«211> 51 
<212> DNA 
<213> Artificial 



Sequence 



<220> 

<223> Description of Artificial Secfuencei CDR2 of 
hiunanized murine anti-human B7-2 heavy chain 



<220^ 
<221> CDS 
<222> (1) . . (51) 



<^00> 11 

gtt att aab att tac tat gat aat aca aac tac aac cag aag ttt aag 46 
Val lie Afin He Tyr Tyr Asp Aan Thr Aen Tyr Asn Gin Lys Phe I-ys 
15 10 15 




ggc 51 
Qly 



<210> 12 
<211> 17 
<212» PRT 

<213> Artificial Set^ence 
<220> 

<223> Description of Artificial Sequence: CDR2 of humanized 
murine ant inhuman G7-2 heavy chain 

<400> 12 

Val He Asn He Tyr Tyr Aep Aen Thr Asn Tyr Aen Gin Lys Phe Lys 
15 10 15 

Gly 



<210> 13 
<211> 21 
<212> DNA 

<2X3» Artificial Sequence 



e22Q> 

<223> Description of Artificial Sequence: CDR3 of 
humanized murine anti-human B7-2 heavy chain 

<220> 
<221> CDS 
<222> (1) . . (21) 
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<40D> 13 

gcg gcc tgg tat atg gac tac 21 
Ala Ala Trp Tyr Met Aap Tyr 
1 5 



<210> 14 
<211> 7 
<212> PRT 

<213> Artificial Sequence 
c220> 

<223> Description of Artificial Setjuence: CDR3 of hximaniaed 
murine anti-human B7*2 heavy chain 

«400> 14 

Ala Ala Trp Tyr Met Asp Tyr 
1 5 



<210> IS 
<2ll> 51 
<212> DNA 

<213> Artificial Sequence 
<220:^ 

<223> Description of Artificial Sequence: CDRl of 
hUTnanized murine ant i -human 67-2 Xight chain 

<220> 
<a21> CDS 
<222> (1) . . (SI) 

<400> 15 

aaa tec agt cag agt ctg etc aac agt aga acc cga gag aac tac ttg 48 

Lye Ser Ser Gin Ser Leu Leu Asn Ser Arg Thr Arg Glu Asn Tyr Leu 
15 10 15 

get 51 
Ala 



<aiO> 16 
<2ll> 17 
«212> PRT 

<213> Artificial Sequence 
<220> 

<223:^ DeBcription of Artificial Sequence: CDRl of humanized 
murine anti-human B7-2 light chain 

<400> 16 

Lys Ser Ser Gin Ser Leu Leu Aen Ser Arg Thr Arg Glu Aen Tyr Leu 
15 10 15 

Ala 
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<210> 17 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: CDR2 of 
humanized murine ant 1 -human B7-2 light chain 

<220> 
<221> CDS 
<222> (1) . . (21) 

<400> 17 

tgg gca tec act agg gaa tct 21 
Trp Ala Ser Thr Arg Glu Ser 
1 5 



<210> IB 
«211> 7 
<212> PRT 

<213:> Artificial Sequence 




<220> 

<223> Description of Artificial Sequence: CDR2 of humanized 
murine ant i- human B7^2 light chain 



Trp Ala ser Thr Arg Glu Ser 
1 5 



c210> 19 
<21l3i 24 
<:212> DNA 

«213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence; CDR3 of 
humanized murine anti -human B7-2 light chain 

<220> 
<221> CDS 
<222> (1) (24) 

c400> 19 

acg caa cct tat aat ctt tac acg 24 
Thr Gin ser Tyx Asn Leu Tyr Thr 
1 5 



<2l05i 20 
<211:* 8 
c212> PRT 

<213> Artificial sequence 



Received from < 617452 1666 > at 10/11/02 11:00:24 AM pastem Daylight Time] 



OCT 11 2002 10:53 FR F I Ni 



3fiN HENDERSON 617 452 1666 



w 



22308702008lH<01 P. 19 



11 

<220> 

<223> Description of Artificial Sequence; CDR3 of humanized 
murine ant i -human B7-2 light chain 

<400> 20 

Thr Gin 6er Tyr Aan lieu Tyr Thr 
1 S 




c210> 21 
<211> 1960 
<212> ONA 

<213> ^sue sp. 

<220> 
<221> CDS 
- c222> (12) . . (406) 

<220> 
<221=. CDS 

<222> (76fl) . . (lOfl?) 
<400> 21 

tctagaccac c atg gat tea cag gcc cag gtt ctt ata ttg ctg ctg eta 50 
Met Aep Ser Gin Ala Gin Val Leu lie Leu Leu Leu I^u 
15 10 

tgg gta tot ggc acc tgb ggg gac att gtg ctg aca cag tct cca gat 9B 
Tzp Val £er Gly Thr Cys Gly Asp lie Val Leu Thr Gin Ser Pro Asp 
IS 20 25 

tec ctg get gta age tta gga gag agg gcc act att age tgc aaa tec 146 
Ser Leu Ala Val Ser Leu Gly Glu Arg Ala Thr lie Ser Cys Lye Ser 
30 35 40 45 

agt cag agt ctg etc aac agt aga acc cga gag aae tae ttg get tgg 194 
Ser Gin Ser Leu Leu Aan Ser Arg Thr Arg Glu Asn Tyr Leu Ala Trp 
50 55 60 

tac cag cag aaa cca ggg cag cct cct aaa ctg ctg ate tac tgg gca 242 
Tyr Gin Gin Lys Pro Gly Gin Pro Pro Lys Leu Leu lie Tyr Trp Ala 
65 70 75 

tee act agg gaa tct ggg gtc cct gat cgc ttc agt ggc agt gga tct 290 
Ser Thr Arg Glu Ser Gly Val Pro Asp Arg Phe ser Gly Ser Gly Ser 
fiO as 90 

ggg aca gat ttc act etc acc ate age agt ctg cag get gaa gac gtg 338 
Gly Thr Asp Phe Thr Leu Thr lie Ser Ser Leu Gin Ala Glu Aap Val 
95 100 105 

gca gtt tat tac tgc age caa tct tat aat ctt tac aeg ttc gga cag 386 
Ala Val Tyr Tyr Cye Ser Gin Ser Tyr Asn Leu Tyr Thr Phe Gly Gin 
110 115 120 125 

ggg acc aag gtg gaa ata aaa c gtaagtagtc ttcteaacte tagaaattct 438 
Gly Thr Lya Val Glu lie Lya 
130 
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12 

aaactctgag ggggtcggat gacgtggcca ttctttgcct etaagcactga gtt:tactgca 498 

aggtcagaaa agcatgcaaa gccctcagaa tggctgcaaa gagctccaac aaaacaattt 558 

agaaccttat taaggaatag ggggaagcta ggaagaaacc caaetacatca agattbbaaa 618 

tacgctcctt ggtctccbtg ctiataactat ctgggataag catgctgttt tchgtctgtc 676 

cctaacatgc cctgtgatta tccgcaaaca acacacccaa gggcagaact ttgtcactta 738 

aacaccatcc tgtttgcttc tttcctcag ga act gtg get gca cca tct gtc 790 

Arg Thr Val Ala Ala Pro Ser Val 
135 140 

ttc ate ttc ccg cca tct gat gag cag ttg aaa tct gga act gcc tct 636 
Phe He Phe Pro Pro Ser Asp Glu Gin Leu Xiys Ser Gly Thr Ala Ser 
145 150 155 

gtt gtg tgc ctg ctg aat aac ttc tat ccc aga gag gcc aaa gta cag 886 
Val Val Cy€ Leu Leu Aan Asn Phe Tyr Pro Arg Glu Ala Lys Val Gin 
160 165 170 

tgg aag gtg gat aac gee etc caa teg ggt aac tec cag gag agt gtc 934 
Trp Ly6 Val A&p Asn Ala Leu Gin Ser Gly Aen Ser Gin Glu Ser Val 
175 160 185 

aca gag cag gac age aag gae age acc tac age etc age age acc ctg 982 
Thr Glu Gin Aap Ser Lye Asp Ser Thr Tyr Ser Leu Ser Ser Thr Leu 
190 195 200 

aeg ctg age aaa gca gac tac gag aaa cac aaa gtc tac gcc tgc gaa 1030 
Thr Leu Ser Lys Ala Aep Tyr Glu Lys Hie Lye Val Tyr Ala Cys Glu 
205 210 215 220 

gtc acc cat cag ggc ctg age teg ccc gtc aca aag age ttc aac agg 1078 
Val Thr His Gin Gly Leu Ser Ser Pro Val Thr Lys Ser Phe Asn Ar^ 
22S 230 235 

gga gag tgt tagagggaga agtgccccca cetgctcctc agttccagce 1127 
Gly Glu Cye 

tgacCGGctc ccatcctttg gcctctgacc etttttccac aggggaccta cccctattgc 1187 
ggtcctccag ctcatctttc acqtcacccc cctcctcctc cttggcttta attatgctaa 1247 
tgttggagga gaatgaataa ataaagtgaa tctttgcacc tgtggtttct ctctttcetc 1307 
atttaataat tattatctgt tgttttacca actaeteaat ttctcttata agggactaaa 1367 
tatgtagtca tcctaaggcg cataaceatt tataaaaate atccttcatt etattttacc 1427 
ctateatcct ctgcaagaca gtcctccctc aaacccacaa gccttctgtc ctcacagtcc 14 87 
cctgggccat ggtaggagag acttgettcc ttgttttccc ctcctcagca agcectcata 1547 
gtecttttta agggtgacag gtcttacagt catatatect ttgattcaat tccetgggaa 1607 
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tcaaccaaag caaactcctc aaaagaagaa acctgctata aagagaatca ttcattgcaa 1667 
catgatataa aataacaaca caataaaagc aattaaataa acaaacaata gggaaatgtt 1727 
taagttcatc atggtactta gacttaatgg aatgtcatgc cttatttaca tttttaaaca 17B7 
ggtactgagg gactcetgtc tgccaagggc cgtattgagt actttccaca acctaabtta 1847 
atccacacta tactgtgaga ttaaaaacat tcattaaaat gttgcaaagg ctctataaag 1907 
ctgagagaea aacatattct ataactcagc aatcccactt ctaggatcaa ccc i960 

<210> 22 
<211> 239' 
<212> PRT 
<;213> Mus sp. 

<400> 22 

Mec Asp Ser Gin Ala Gin Val Leu He Leu Leu Leu Leu Trp Val Ser 
1 5 10 15 . 

Oly Thr Cyo Gly Asp He Val Leu Tlir Gin ser Pro Asp Ser Leu Ala 
20 25 30 

Val Ser Leu Gly Glu Arg Ala Thr He Ser Cye Lys Ser Ser Gin Sar 
35 40 45 

Leu Leu Aen Ser Arg Thr Arg Glu Aen Tyr Leu Ala Trp Tyr Gin Oln 
50 55 60 

Lys Pro Gly Gin Pro Pro Lys Leu Leu He Tyr Trp Ala Ser Thr Arg 
65 70 75 QQ 

Glu ser Gly val Pro A^p Arg Phe Ser Gly Ser Gly ser Gly Thr Asp 
85 90 95 

Phe Thr Leu Thr He Ser Ser Leu Gin Ala Glu Aop Val Ala Val Tyr 
100 105 110 

Tyr Cye Ser Gin Ser Tyr Aen Leu Tyr Thr Phe Gly Gin Gly Thr Lye 
115 120 125 

val Glu He Lys Arg Thr Val Ala Ala Pro Ser Val Phe He Phe Pro 
130 135 140 

Pro Ser Asp Glu Gin Leu Lye Ser Gly Thr Ala Ser Val val Cys Leu 
145 ISO 155 ISO 

Leu Aen Aen Phe Tyr Pro Arg Glu Ala Lys Val Gin Trp Lys VaX Asp 
165 170 175 

Afln Ala Leu Gin Ser Gly Asn Ser Gin Glu Ser Val Thr Glu Gin Asp • 
ISO IBS 190 

Ser Lys Aap Ser Thr Tyr Ser Leu Ser Ser Thr Leu Thr Leu Ser Lye 
155 200 205 
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Ala Aflp Tyr Olu hVB His Lys Val Tyr Ala Cye Glu Val Thr His Gin 
210 215 220 

Gly Leu S©r ser Pro Val Thr i*ye ser Phe hBu Arg Gly Glu Cye 
225 230 235 




<210> 23 
<211> 2249 
<2X2> DNA 
<213> MUG sp. 

<220> 

<221> CDS 

<222> (12) . . (417) 

<220> 

«221> CDS 

<222> (655) (94a) 

<220> 
c221> COS 

«222> (1341) * . (1376) 

<220> 
<221> CDS 

<222> (1495) (1621) 

<220> 
<221> CDS 

<222> (1919) .- (223$) 
<400> 23 

tctagaccac c atg ggt tgg aac tgt aLc ate ttc ttt ctg gtt ace aca 50 
Met Gly Trp Asn Cys lie He Phe Phe Leu Val Thr Thr 
as 10 



get aca ggt gtg cac tec cag gtc cag ctg gtg cag tct ggg get gag 
Ala Thr Gly Val His Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu 
15 20 25 



9a 



gtg aag aag cct ggg age tea gtg aag gtg tec tgc aaa get tec ggc 146 
val Lys Lye Pro Gly Ser Ser Val Lya Val Ser eye Lye Ala Ser Gly 
30 35 40 45 

tac aca ttc act gat tat get ata cag tgg gtg aga cag get cct 99a 194 
Tyr Thr Phe Thr Asp Tyr Ala lie Gin Trp Val Arg Gin Ala Pro Gly 
50 55 60 

cag ggc etc gag tgg att gga gtt att aat att tac tat gat aat aca 242 
Gin Gly Leu Qlu Trp lie Gly Val He Asn He Tyr Tyr Aep Aen Thx 
65 70 75 

aac tac aac cag aag ttt aag ggc aag gee aca atg act gta gac aag 290 
Asn Tyr Asn Gin Lye Phe Lys Gly Lyo Ala Thr Met Thr Val Asp Lys 
80 65 90 
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teg acg age aca gcc tat atg gaa ctt agt tct ttg aga tct gag gat 33 B 
Ser Thr Ser Thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp 
95 100 ICS 

acg gcc gtt tat tac tgt gca aga gcg gcc tgg tat atg gac tac tgg 386 
Thr Ala Val Tyx Tyr Cye Ala Arg Ala Ala Trp Tyr Met Aep Tyr Trp 
aiO 115 120 125 

ggt caa ggt acc ccc gtc acc gtc tec tea g gtgagtcctt aaaacctcta 437 
Gly Gin Gly Thr Leu Val Thr Val Ser Ser 
130 135 

gagctttctg gggcgagccg ggcctgactt tggctttggg gcagggagtg ggctaaggtg 497 

aggcaggtgg cgccagccag gt-gcacaccc aatgcccgkg agcccagaca ctggaccctg 557 

cctggaccct cgtggataga caagaaccga ggggcctctg cgcccbgggc ccagctctgt 617 

cccacaccgc ggtcacatgg caccacctct cttgcag cc tec acc aag ggc cca 671 

Ala ser Thr Lye Gly Pro 
140 

teg gtc ttc ccc ctg gcg cec tgc tee agg age acc tec gag age aca 719 
ser Val Phe Pro Leu Ala Pro Cys Ser Arg Ser Thr Ser Glu Ser Thr 
145 150 155 

gcg gcc ccg ggc tgc ctg gte aag gac cac ttc ccc gaa ccg gtg acg 767 
Ala Ala Leu Gly Cys Leu val Lys Asp Tyr Phe Pro Glu Pro Val Thr 
160 165 170 

gtg teg tgg aac tea ggc get ctg acc age ggc gtg cac acc ttc cca 815 
val Ser Trp Aen Ser Gly Ala Leu Thr Ser Gly val His Thr Phe Pro 
175 IBO 185 

get gtc eta cag tec tea gga etc tac tec etc age age gtg gtg acc 863 
Ala val Leu Gin Ser Ser Gly Leu Tyr Ser Leu Ser Ser Val Val Thr 
190 195 200 205 

gtg ccc tec age aac ttc ggc acc cag acc tac acc tgc aac gta gat 911 
Val Pro Ser Ser Asn Phe Gly Thr Gin Thr Tyr Thr Cye Asn Val Aep 
210 215 220 

cac aag ccc age aac acc aag gtg gac aag aca gtt g gtgagaggcc 958 
His Lya Pro Ser Asn Thr Lya Val Asp Lye Thr Val 
225 230 



agctcaggga 


gggagggtgt 


ctgctggaag 


ceaggctcag 


cccccctgcc 


tggacgcacc 


1018 


ccggctgtgc 


age cc cage c 


cagggcagca 


aggcaggcec 


catctgtetc 


ctcaeeegga 


1078 


ggcctctgec 


cgccecactc 


atgcteaggg agagggtctt 


ctggettttt 


ccaccaggct 


1138 


ccaggcaggc 


aeaggctggg 


tgcCcctacc 


Gcaggecctt 


cacacBcagg 


ggcaggtgct 


1198 


tggctcagaC 


ctgccaaaag ccataticcgg 


gaggaccctg 


ccectgaeet 


aagccgaccc 


1258 


caaaggccaa 


actgtecact 


ecctcagctc 


ggacaccttc 


ccccctccca 


gatccgagta 


1318 
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actccca^tc tLctctctgc ag ag cgc aaa tgt tgt gtc gag tge cca ccg 13 

Qlu Arg hyB Cyo Cyo Val Glu Cye Pro Pro 
235 240 

tgc cca g gtaagccagc ccaggcctcg ccctccagct caaggcggga caggtgccct 1426 
Cys Pro 
345 

agagtagcct gcatccaggg acaggcccca gctgggtgct gacacgtcca cctccatctc 1466 

ttcctcag ca cca ccc gcg gca gca ccg tea gtc ttc etc ttc ccc cca 1535 
Ala Pro Pro Ala Ala Ala Pro Ser Val Phe Leu Phe Pro Pro 
250 255 

aaa ccc aag gac acc etc atg atC tec egg acc cct gag gtc acg tgc 1563 
Lye Pro Lye Aap Thr Leu Met lie Ser Arg Thr Pro Glu Val Thr Cye 
260 265 270 275 

gtg gtg gtg gac gtg age cac gaa gac ccc gag gtc cag ttc aac tgg 1631 
Val val Val Asp Val Ser His Glu Aep Pro Glu Val Gin Phe Aan Trp 
2Q0 285 290 

tac gtg gac ggc gtg gag gtg cat aat gcc aag aca aag cca egg gag 1679 
Tyr Val Aap Gly Val Glu Val His Asn Ala Lys Thr Lye Pro Arg Glu 
295 300 305 

gag cag ttc aac age acg ttc cgt gtg gtc age gtc etc acc gtt gtg 1727 
Glu Gin Phe Aan Ser Thr Phe Arg val val ser Val Leu Thr Val val 
310 315 320 

cac cag gac tgg ctg aac ggc aag gag tac aag tgc aag gtc tec aac 1775 
His Gin Asp Trp Leu Aen Gly Lya Glu Tyr Lye Cys Lye Val Ser Asn 
325 330 335 

aaa ggc etc cca gcc ccc ate gag aaa acc ate tec aaa acc aaa g 1B21 
Lya Gly Leu Pro Ala Pro He Glu lys Thr He Ser Lys Thr Lya 
340 345 350 

gtgggacccg cggggtatga gggccacatg gacagaggcc ggctcggccc accctctgcc IBBl 

ctgggagtga ccgctgtgce aaeetctgtc cetacag gg cag ccc cga gaa oca 1935 

Gly Gin Pro Arg Glu Pro 
355 360 

cag gtg tac acc ctg ccc cca tee egg gag gag atg acc aag aac cag 1983 
Gin Val Tyr Thr Leu Pro Pro 8er Arg Glu Glu Met Thr Lya Aan Gin 
365 370 375 

gtc age Ctg acc tgc ctg gtc aaa ggc ttc tac ccc age gac ate gcc 2031 
Val Ser Leu Thr Cye Leu Val Lye Gly Phe Tyr Pro Ser Aep He Ala 
380 365 390 

gtg gag tgg gag age aat ggg cag ccg gag aac aac tac aag acc aca 2079 
Val Glu Trp Glu Ser Asn Gly Gin Pro Glu Aen Aen Tyr Lye Thr Thr 
395 400 40$ 
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cct ccc atg ctg gac tec gac ggc tec kbc ttc etc tac age aag etc 2127 
Pro Pro Met L«u Acp Ser Aep Gly Ser Phe Phe Xieu Tyr Ser Lys Leu 
410 415 420 

ace gtg gac aag age agg tgg cag cag ggg aac gtc ttc tea tgc tec 2175 
Tbr Val Aep Lys Ser Arg Trp Gin Gin Gly Aan Val Phe Ser Cya Ser 
425 430 435 440 

gtg atg cat gag get ctg cac aac cac tac acg eag aag age etc tec 2223 
Val Met His Glu Ala Leu His Asn Hia Tyr Thr Gin Lys Ser Leu Ser 
445 450 455 

ctg tec ccg ggt aaa tgagtgaatt c 2249 
Leu Ser Pro Gly Lys 
460 



<ilQ> 24 

<2ii> 4ei 

<212> PRT 
<213> Mue ep, 

<400> 24 

Met Gly Trp Asn Cye lie lie Phe Phe Leu Val Thr Thr Ala Thr Gly 
15 10 15 

Val Hie Ser Gin Val Gin Leu Val Gin Ser Gly Ala Glu Val Lys Lye 
20 25 30 

Pro Gly Ser ser Val Lys Val ser Cye Lys Ala Ser Gly Tyr Thr Phe 
35 40 45 

Thr Asp Tyr Ala lie Gin Trp Val Arg Gin Ala Pro Gly Gin Gly Leu 
50 55 60 

Glu Trp He Gly Val lie Aan He Tyr Tyr A«p Asn Thr Aan Tyr Asn 
65 70 75 flo 

Gin Lye Phe Lye Gly Lye Ala Thr Met Thr Val Asp Lye Ser Thr Ser 
05 90 ' 95 

thr Ala Tyr Met Glu Leu Ser Ser Leu Arg Ser Glu Asp Thr Ala Val 
100 105 110 

Tyr Tyr Cys Ala Arg Ala Ala Trp Tyr Met Asp Tyr Trp Gly Gin Gly 
lis 120 125 

Thr Leu Val Thr Val Ser fier Ala Ser Thr Lys Gly Pro Ser Val Phe 
130 135 140 

Pro Leu Ala Pro cys Ser Arg Ser Thr Ser Glu Ser Thr Ala Ala Leu 
3^45 ISO 155 l€0 

Gly Cy9 Leu Val Lys Aep Tyr Phe Pro Glu Pro Val Thr Val Ser Trp 
165 170 175 

Aen ser Gly Ala Leu Thr Ser Gly Val His Thr Phe Pro Ala Val Leu 
180 185 190 
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Gin Ser Ser Gly Leu Tyr Ser Leu Ser fier Val Val Thr Val Pro Ser 
195 200 205 

Ser Asn Phe C3ly Thr Gin Thr Tyr Thr Cys Afin Val Asp Hie Lys Pro 
2X0 215 220 

Ser Asn Thr Lys Val Asp Lya Thr Val Glu Arg Lyfi CyQ Cys Val Glu 
225 230 235 340 

Cys Pro Pro Cya Pro Ala Pro Pro Ala Ala Ala Pro Ser Val Phe Leu 
245 250 255 

Phe Pro Pro Lys Pro Lys AAp Thr Leu Met He Ser Arg Thr Pro GlU 
260 265 270 

Val Thr Cys Val Val Val Asp Val Ser His Glu Aap Pro Glu Val Gin 
275 260 265 

Phe Asn Trp Tyr Vdl Adp Gly Val Glu Val His Asn Ala Lys Thr Lys 
290 295 300 




Pro Arg Glu Glu Gin Phe Aon Ser Thr Phe Arg Val Val Ser Val Leu 
305 310 315 320 

Thr Val Val His Gin Asp Trp Leu Aan Gly Lys Glu Tyr Lys Cys Lys 
325 330 335 

Val Ser Asn Lys Gly Leu Pro Ala Pro He Glu Lys Thr He Ser Lys 
340 345 350 



Thr Lys Gly Gin Fro Arg Glu Fro Gin Val Tyr Thr Leu Pro Pro Ser 
355 360 365 

Arg Glu Glu Met Thr Lys Asn Gin Val Ser Leu Thr Cys Leu Val Lys 
370 375 3B0 

Gly Phe Tyr Pro ser Asp He Ala Val Glu Trp Glu Ser Asn Gly Gin 
385 390 3$5 400 

Pro Glu Asn Aen Tyr Lys Thr Thr Pro Pro Met Leu Asp ser Asp Gly 
405 410 415 

Ser Phe Phe Leu Tyr Ser Lye Leu Thr Val Asp Lys Ser Arg Trp Gin 
420 425 430 

Gin Gly Asn Val Phe Ser Cys Ser Val Met His Glu Ala Leu His Asn 
435 440 445 



His Tyr Thr Gin Lys Ser Leu Ser Leu Ser Pro Gly Lye 
450 455 460 
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